Preferential intercalation at AT sequences in DNA by lucanthone, hycanthone, and indazole analogs. A footprinting study.
DNAase I footprinting has been used to probe the DNA sequence selectivity of the antitumor intercalating agents lucanthone (1), hycanthone (2), 6-chlorolucanthone (7), and four indazole analogs (IA-3-IA-6). The latter have a benzothiopyranoindazole chromophore substituted with a diethylaminoethyl side chain identical to that attached to the thioxanthenone chromophore of compounds 1, 2, and 7. IA-3 and IA-5 are lucanthone analogs bearing a methyl group at position 4, whereas IA-4 and IA-6 are hycanthone analogs bearing a hydroxymethyl group. IA-3 and IA-4 have an additional chloro group at position 6. Studies employing the 160-bp tyrT DNA fragment as substrate to assay inhibition of DNAase I-mediated cleavage show that both lucanthone and hycanthone bind preferentially to AT sites. They discriminate against GC-rich sequences as well as short runs of a single base, which are often cut more readily in the presence of the drugs compared to the control. The indazole analogs exhibit more pronounced selectivity of binding to AT sequences and promote enhanced DNAase I cleavage both at GC-rich sequences and at homooligomeric runs of adenines or thymines. The results of further DNAase I cleavage inhibition assays, performed with three more restriction fragments having different base pair arrangements, are fully consistent with those obtained with the tyrT fragment. They reveal that the preferred binding sequences for lucanthone, hycanthone, and the indazole analogs are predominantly composed of alternating A and T residues.(ABSTRACT TRUNCATED AT 250 WORDS)